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DEFLECTION ADJUSTMENT ROLL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present invention claims priority under 35 U.S.C. § 
119 of German Patent Application No. 196 23 652.5 ?led on 
Jun. 13, 1996, the disclosure of Which is expressly incor 
porated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a de?ection adjustment 
roll that includes a rotating roll jacket, a support member 
that axially passes axially through the roll jacket, and a 
plurality of support elements, e.g., hydrostatic and/or hydro 
dynamic support elements, disposed next to one another and 
spaced apart in an axial direction of the roll. The support 
elements may support the roll jacket on the support member 
via a ?uid cushion formed betWeen support member and the 
roll jacket. A ?uid removal apparatus may be provided for 
removing operating ?uid, e.g., lubricant, from a portion of 
an interior surface of the roll that collects on the interior 
surface of the roll during operation. The operating ?uid 
collected on the interior surface of the roll may form a ?uid 
ring that circulates around the support elements on an inner 
circumference of the roll jacket. 

2. Discussion of Background Information 
In a de?ection adjustment roll of the prior art, operating 

?uid, in particular oil, supplied, e.g., via the support ele 
ments must be removed again from the interior portion 
(inner side) of the roll. When a de?ection adjustment roll 
having support elements located adjacent the top inside 
surface of the roll is utiliZed as a bottom roll, the operating 
?uid can be Wiped from the interior portion of the roll jacket 
by the support elements and can be discharged in a manner 
supported by gravity. HoWever, a de?ection adjustment roll 
having support elements located adjacent the bottom inside 
surface of the roll cannot be utiliZed as a bottom roll, and, 
When utiliZed as a top roll, e.g., as disclosed in DE 25 50 366 
A1, a reservoir is located betWeen the yoke and an end 
section of the roll jacket. 

In the de?ection adjustment rolls of the prior art, it is 
particularly problematic that relatively thick oil rings can 
form in the roll, Which in turn bring high splash-induced 
poWer losses that occur, e.g., When circulating around the 
support elements. 

SUMMARY OF THE INVENTION 

An object of the present invention may be to produce a 
de?ection adjustment roll of the type discussed above such 
that ?uid quantity contained on an interior portion of the roll 
and correspondingly, splash-induced poWer losses associ 
ated With the ?uid quantity, may be easily and reliably 
reduced to a minimum. 

The above object may be achieved according to the 
present invention by a plurality of ?uid stripping elements 
formed on the support elements as part of a ?uid removal 
apparatus. The stripping elements may laterally protrude 
from each support element in a direction of a neighboring 
support element and strip the ?uid circulating around the 
support elements from the interior surface of the roll jacket 
in ?oW channels formed betWeen the support elements. 

In this embodiment, the support elements and the ?uid 
stripping elements provided on the support elements may act 
concertedly on the ?uid entrained by the roll jacket and 
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2 
circulating around the support elements. The ?uid stripping 
elements may optimiZe an oil quantity that can be stripped 
so that the ?uid quantity contained on the inner surface of 
the roll may be reduced to a predetermined minimum. Thus, 
the ?uid ?lm coatings formed on the inside surface of the 
roll may be kept su?iciently thin and, correspondingly, the 
splash-induced poWer losses that occur due to the ?uid 
circulation around the support elements are slight. 

According to a preferred embodiment, the ?uid stripping 
elements may be at least partially located and/or formed 
such that they are only active When the de?ection adjustment 
roll is utiliZed as a bottom roll, i.e. When the support 
elements (and the ?uid stripping elements) are positioned in 
an upper half of the roll. Consequently, the ?uid stripping 
elements may remain inactive When the de?ection adjust 
ment roll is utiliZed as a top roll, i.e. When the support 
elements (and the ?uid stripping elements) are positioned in 
an oil sump located or formed at a bottom of the roll. 

As is knoWn in the art, When used in a same machine, 
different rotation directions for the roll jacket are produced 
When a de?ection adjustment roll is used as a top roll as 
opposed to a bottom roll. Thus, according to the present 
invention, ?uid stripping elements may be suitably located 
and/or formed to only be active When the roll jacket rotates 
in one direction and to remain essentially inactive When the 
roll jacket rotates in the opposite direction. 

Therefore, according to a particular embodiment of the 
present invention, the support elements may be simply 
formed as round elements and the ?uid stripping elements, 
Which may be formed, e.g., as blade-shaped, may radially 
protrude radially from the support elements. The ?uid strip 
ping elements, When active, may be located in an upstream 
region of the support elements With respect to a direction of 
rotation of the roll jacket, i.e., a region oriented toWard the 
circulating ?uid ring, and may be directed counter to a 
circulating direction of the ?uid ring. Conversely, the ?uid 
stripping elements, When inactive, may be located in a 
doWnstream region of the support elements, i.e., remote 
from the circulating ?uid ring, and may be directed in the 
circulating direction of the ?uid ring. 

Each of the tips of the ?uid stripping elements may be 
advantageously coupled to respective support element, e.g., 
by a substantially horiZontal strut to reduce a ?oW resistance 
of the active ?uid stripping elements. Accordingly, the struts 
may respectively extend from the tips of the ?uid stripping 
elements into a region of a central axis of the support 
elements extending parallel to the roll axis. 

According to a preferred embodiment, tWo ?uid stripping 
elements may be located on opposite sides of each support 
element and, e.g., may be formed as symmetrical to the 
central axis of the support element extending perpendicular 
to the roll axis. 

In order to deliberately strip aWay the ?uid rings formed 
or produced from the ?uid entrained by the roll jacket that 
circulates around the support elements, particularly When 
the ?uid stripping elements are inactive, scraper elements 
are provided adjacent the inner circumference of the roll 
jacket and axially positioned along the length of the roll 
jacket to include spaces associated With the support ele 
ments. In this embodiment, the ?uid stripping elements 
deliberately act on the discrete ?uid rings produced by ?uid 
entrained by the roll jacket that circulates around the support 
elements. Therefore, the ?uid quantity contained on the 
inner surface of the roll jacket may be reduced to a mini 
mum. At the same time, friction losses may be kept loW, 
even in comparison With rolls using a continuous stripping 
blade. 
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According to a preferred embodiment, an axial length of 
the scraper elements may be greater than a distance betWeen 
the support elements. This enables the scraper elements to 
remove the discrete ?uid rings from the inner circumference 
of the roll jacket over its entire length. It is noted that, after 
leaving the ?oW channels formed betWeen the support 
elements, the discrete ?uid rings may become someWhat 
Wider. The scraper elements may also be active When the 
?uid stripping elements are active, so as to strip the narroW 
?uid rings ?oWing (or formed) betWeen the active ?uid 
stripping elements from the inner circumference of the roll 
jacket. 

In a preferred embodiment, at least one ?uid discharge 
may be associated With the ?uid stripping elements and/or 
the scraper elements for ?uid discharge supported or assisted 
by gravity. Thus, relatively costly mechanisms and/or 
devices for aspirating the discharged or removed ?uid may 
be eliminated. 

Furthermore, at least one air de?ection plate, that forms a 
gap With the roll jacket, may precede the ?uid stripping 
elements and/or the scraper elements. The at least one air 
de?ection plate may be siZed so that the operating ?uid 
entrained by the roll jacket may pass through, but only a 
slight amount of border layer air entrained Within the 
operating ?uid by the roll jacket may pass through. 
Accordingly, the ?uid stripped by the ?uid stripping ele 
ments or the scraper elements may ?oW aWay smoothly and 
is not stirred up by any air entrained by the roll jacket. In this 
regard, this feature may be satis?ed by a gap of only a feW 
millimeters. 

The present invention may be directed to a de?ection 
adjustment roll that includes a rotating roll jacket, a support 
member axially extending through the roll jacket, a plurality 
of at least one of hydrostatic and hydrodynamic support 
elements located next to one another With a predetermined 
spacing in an axial direction of the roll jacket to support the 
roll jacket on the support member, and a ?uid removal 
device that removes operating ?uid collected on an inner 
surface of the roll jacket during operation and that forms a 
?uid ring that circulates around the plurality of support 
elements on the inner surface of the roll jacket. The ?uid 
removal device may include a plurality of ?uid stripping 
elements formed on the plurality of support elements that 
laterally protrude from each support element in a direction 
of a neighboring support element to strip the ?uid circulating 
around the plurality of support elements from the roll jacket 
in the ?oW channels formed betWeen the support elements. 

According to another feature of the present invention, the 
plurality of ?uid stripping elements may be at least one of 
partially located and formed to be active only When the roll 
jacket rotates in one direction and to remain substantially 
inactive When the rolljacket rotates in an opposite direction. 

According to another feature of the present invention, the 
plurality of support elements may include round support 
elements and the plurality of ?uid stripping elements may 
protrude in a substantially radial direction from the plurality 
of support elements. When active, the plurality of ?uid 
stripping elements may be located on an upstream region of 
the plurality of support elements relative to the one direction 
to be oriented toWard the circulating ?uid ring and are 
directed against a ?uid ?oW, and, When inactive, the plurality 
of ?uid stripping elements may be located on a doWnstream 
region of the plurality of support elements relative to the 
opposite direction to be remote from the circulating ?uid 
ring and are directed into the ?uid ?oW. 

According to a further feature of the present invention, the 
plurality of ?uid stripping elements may include tips 
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coupled to a respective support element by reinforcing struts 
extending approximately in the ?uid ?oW direction to reduce 
a ?oW resistance of the plurality of ?uid stripping elements 
When inactive. Further, the reinforcing struts may be coupled 
substantially tangent to an outer circumference of the 
respective support element. 

According to still another feature of the present invention, 
tWo ?uid stripping elements may be formed on each respec 
tive support element and may be positioned on opposite 
sides of the respective support element. 

According to another feature of the present invention, the 
?uid stripping elements are formed on the plurality of 
support elements to be symmetrical to a radial plane extend 
ing through a central axis of the respective support element 
and perpendicular to an axis of rotation for the de?ection 
adjustment roll. 
According to a still further feature of the present 

invention, the plurality of ?uid stripping elements are one of 
at least partially located and formed to be active only When 
the plurality of support elements and plurality of ?uid 
stripping elements are arranged in an upper half of the roll 
jacket, and to remain inactive When the plurality of support 
elements and the plurality of ?uid stripping elements are 
arranged in a bottom half of the roll jacket. Further, When the 
plurality of ?uid stripping elements are active, the de?ection 
adjustment roll is positioned as a bottom roll and When the 
plurality of stripping elements remain inactive, the de?ec 
tion adjustment roll is positioned as a top roll. 

According to still another feature of the present invention, 
scraper elements may be arranged along the axial length of 
and adjacent to the inner surface of the roll jacket. The 
arrangement of scraper elements may include spaces corre 
sponding to the plurality of support elements to strip the 
?uid ?oWing betWeen the plurality of support elements from 
the inner surface of the roll jacket at least When the plurality 
of ?uid stripping elements are inactive. An axial length of 
the scraper elements may be at least equal to the predeter 
mined spacing betWeen the plurality of support elements, 
and, alternatively, may be greater than the predetermined 
spacing betWeen the plurality of support elements. 

According to a further feature of the present invention, at 
least one of the scraper elements may be formed to produce 
a Wedge gap betWeen the inner surface of the roll jacket and 
the at least one scraper element. The at least one scraper 
element may be active only When the roll jacket rotates in 
the opposite direction and the at least one scraper element 
may permit ?uid to pass When the roll jacket rotates in the 
one direction due to a hydrodynamic effect produced by the 
Wedge gap. 

According to another feature of the present invention, at 
least one of the scraper elements may be pressed against the 
inner surface of the roll jacket by a compression spring 
supported on the support member. 

According to a further feature of the present invention, the 
de?ection adjustment roll may also include at least one ?uid 
recess, for a gravity-supported ?uid discharge, associated 
With at least one of the plurality of ?uid stripping elements 
and the scraper elements. Further, the at least one ?uid recess 
may be formed betWeen tWo strips located on top of the 
support member to collect ?uid stripped by the at least one 
of the plurality of ?uid stripping elements and scraper 
elements. 

According to yet another feature of the present invention, 
the de?ection adjustment roll may also include at least one 
air de?ection plate, preceding at least one of the plurality of 
?uid stripping elements and the scraper elements, 
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positioned, With respect to the inner surface of the roll 
jacket, to form a gap of predetermined siZe. The predeter 
mined siZe may be suf?cient to allow ?uid entrained by the 
roll jacket and a small amount of border air to pass through 
the gap. Further, the predetermined siZe of the gap may be 
less than approximately 5 mm. 

According to another feature of the present invention, the 
operating ?uid may include a lubricant. 

According to yet another feature of the present invention, 
the de?ection adjustment roll may also include a ?uid 
cushion formed betWeen the support elements and the sup 
porting member. 

The present invention may be directed to a de?ection 
adjustment roll that includes a roll jacket having an inner 
surface and being rotatable around a longitudinal axis, 
support elements positioned adj acent the inner surface of the 
roll jacket, and ?oW channel spaces formed betWeen the 
support elements. The support elements and the ?oW chan 
nel spaces may be arranged along a length of the roll jacket. 
The de?ection adjustment roll may also include a ?uid 
stripping device coupled to the support elements and 
arranged to form ?uid rings by removing operating ?uid 
from the inner surface When the roll jacket rotates in a ?rst 
direction and to form ?uid rings by substantially de?ecting 
the operating ?uid on the inner surface When the roll jacket 
rotates in a second direction that is opposite the ?rst direc 
tion. 

According to another feature of the present invention, the 
support elements may include rounded elements and the 
?uid stripping device may include ?uid stripping elements 
radially extending from the rounded elements. The ?uid 
stripping elements may include an active side for removing 
operating ?uid and an inactive side for substantially de?ect 
ing operating ?uid. 

According to still another feature of the present invention, 
the roll jacket may also include an upper portion and a loWer 
portion. When the ?uid stripping device is positioned in the 
upper portion of the roll jacket, the roll jacket may rotate in 
the ?rst direction. Alternatively, When the ?uid stripping 
device is positioned in the loWer portion of the roll jacket, 
the roll jacket may rotate in the second direction. 

According to a further feature of the present invention, 
scraper elements may be positioned adjacent the inner 
surface and opposite the support elements, and may be 
arranged along the length of the roll jacket to be radially 
opposite the ?oW channel spaces formed betWeen the sup 
port elements. 

According to still another feature of the present invention, 
the scraper elements may be arranged to remove operating 
?uid from the inner surface When the roll jacket rotates in the 
second direction. Alternatively, the scraper elements may be 
arranged to alloW operating ?uid to remain on the inner 
surface When the roll jacket rotates in the ?rst direction. 

According to a still further feature of the present 
invention, the scraper elements may include a beveled 
portion arranged to form a Wedge gap betWeen the inner 
surface and the beveled portion. Further, the scraper ele 
ments may include a removal portion, opposite the beveled 
portion, to remove operating ?uid from the inner surface. 

According to another feature of the present invention, the 
scraper elements may include a length greater than or equal 
to the ?oW channel spaces. 

According to still another feature of the present invention, 
the de?ection adjustment roll may also include a ?rst ?uid 
recess that may receive the operating ?uid removed by the 
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?uid stripping device and a second ?uid recess that may 
receive the operating ?uid removed by the scraper elements. 
According to a still further feature of the present 

invention, the support elements may be held against the 
inner surface via a pressure ?uid and the scraper elements 
may be held against the inner surface via a spring force. 

According to yet another feature of the present invention, 
the support elements may include at least one of hydrostatic 
and hydrodynamic support elements. 

Other exemplary embodiments and advantages of the 
present invention may be ascertained by revieWing the 
present disclosure and the accompanying draWing ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be further described in the 
detailed description Which folloWs, in reference to the noted 
plurality of draWings by Way of non-limiting examples of 
preferred embodiments of the present invention, in Which 
like reference numerals represent similar parts throughout 
the several vieWs of the draWings, and Wherein: 

FIG. 1 illustrates a simpli?ed schematic cross-section of 
a de?ection adjustment roll utiliZed as a bottom roll; 

FIG. 2 illustrates a simpli?ed schematic cross-section of 
a de?ection adjustment roll utiliZed as a top roll; 

FIG. 3 illustrates an enlarged top vieW of a support 
element of the de?ection adjustment roll according to the 
present invention; 

FIG. 4 illustrates a top vieW of an inner surface of the roll 
jacket of the de?ection adjustment roll depicted in FIG. 1 
Which is depicted as unWound over an arc of more than 360°; 

FIG. 5 illustrates a simpli?ed schematic cross-section of 
an alternative embodiment of a de?ection adjustment roll 
utiliZed as a top roll; and 

FIG. 6 illustrates a top vieW of the support element of the 
de?ection adjustment roll depicted in FIG. 5 having a 
preceding air de?ection plate. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The particulars shoWn herein are by Way of example and 
for purposes of illustrative discussion of the preferred 
embodiments of the present invention only and are presented 
in the cause of providing What is believed to be the most 
useful and readily understood description of the principles 
and conceptual aspects of the invention. In this regard, no 
attempt is made to shoW structural details of the invention in 
more detail than is necessary for the fundamental under 
standing of the invention, the description taken With the 
draWing ?gures making apparent to those skilled in the art 
hoW the invention may be embodied in practice. 

In a schematic cross-sectional representation, FIG. 1 
illustrates a de?ection adjustment roll according to the 
present invention. The de?ection adjustment roll may 
include a rotating roll jacket 1, a support member or yoke 2 
axially passing through roll jacket 1, and a plurality of 
hydrostatic and/or hydrodynamic support elements 3 that 
support roll jacket 1 on support member 2. The plurality of 
support elements 3 may be located next to each other along 
an axial direction of the roll jacket, and the support elements 
may be positioned to have a space, e.g., a distance a, 
betWeen adjacent support elements. To exert a predeter 
mined radial pressure against an interior surface of roll 
jacket 1, a ?uid cushion may be formed betWeen support 
member 2 and support elements 3. Further, the radial pres 
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sure exerted by the support elements against the interior 
surface of the roll jacket may also be exerted against a 
counter roll 22 so as to form a nip. 

Support elements 3 may be formed, e.g., as piston-shaped 
elements and may be sealingly inserted into pressure cham 
bers 10 formed in support member 2. A supply line 11 may 
be provided in support member 2 to provide pressure ?uid 
to pressure chamber 10, and the pressure ?uid may be 
utiliZed to adjustably press support elements 3 against the 
inner surface of roll jacket 1. 

Each support elements 3 may have an end slip surface 14 
for contacting a portion of roll jacket 1. Hydraulic pressure 
pockets 12 may be formed on end slip surfaces 14 and may 
communicate With a respective pressure chamber 10 to 
receive a supply of pressure ?uid. 

FIGS. 3 and 4 illustrate that support elements 3 may be 
formed as rounded elements and that tWo ?uid stripping 
elements 4 that may be located on a round outer circumfer 
ence of each support element 3. Fluid stripping elements 4 
associated With each support element 3 may be symmetrical 
to a central axis of the respective support element 3, and 
each central axis of respective support elements 3 may 
extend perpendicular to a roll axis X (see FIG. 1). Fluid 
stripping elements 4 may each laterally protrude from sup 
port elements 3 and may extend into ?oW channels formed 
betWeen adjacent support elements 3 to deliberately strip 
operating ?uid circulating in the ?oW channels, i.e., around 
the support elements 3, from the inner surface of roll jacket 
1. HoWever, in accordance With the present invention, ?uid 
stripping elements 4 may be formed such that they are only 
active When roll jacket 1 rotates in one particular direction 
and they remain substantially inactive When roll jacket 1 
rotates in an opposite direction. 

Accordingly, ?uid stripping elements 4 may be formed, 
e.g., as blade-shaped elements and may respectively sub 
stantially radially protrude or extend from support elements 
3. When active, ?uid stripping elements 4 may also be 
positioned on an upstream region of support elements 3 With 
respect to a roll rotation direction R, i.e, a region oriented 
toWard a ?uid ?oW F, and may be directed counter to ?uid 
?oW F entrained by roll jacket 1, e.g., as indicated in FIG. 
3. 

HoWever, if ?uid ?oW F is reversed, i.e., the roll rotation 
direction is reversed, then support elements 3 Will likeWise 
be ?oWed against in the opposite direction. Accordingly, 
?uid stripping elements 4 may be positioned on a doWn 
stream region of the support elements 3, i.e., a region remote 
from circulating ?uid F, and may be directed in the ?oW 
direction of ?uid F, as shoWn in FIG. 4. In this manner, ?uid 
stripping elements 4 offer only a slight ?oW resistance and, 
therefore, are considered substantially inactive. 

To maintain as loW a ?oW resistance as possible, and to 
reinforce the relatively narroW ?uid stripping elements 4, the 
tips of the ?uid stripping elements may each be coupled to 
support element 3 by a reinforcing strut 23 extending 
substantially parallel to ?uid ?oW direction F, and Which 
may connect the tip of ?uid stripping element 4 to a 
substantially tangential extension from the outer circumfer 
ence of support element 3. 

The de?ection adjustment roll illustrated in FIG. 1 is 
utiliZed as a bottom roll. Accordingly, ?uid stripping ele 
ments 4 may be directed counter to the ?uid F entrained by 
roll jacket 1, or roll rotation direction R. Therefore, ?uid 
stripping elements are active to Wipe ?uid F circulating 
around support elements 3 from the inner surface of roll 
jacket 1. The stripped ?uid F may be collected into a ?uid 
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recess 7 coupled to a side portion of support member 2. The 
stripped ?uid may then be conveyed out of the roll through 
an outlet line 8 coupled betWeen ?uid recess 7 and a central 
discharge line 9. As shoWn in the Figure, central discharge 
line 9 may be positioned loWer than ?uid recess 7 so that the 
stripped ?uid may be discharged solely due to hydrostatic 
pressure or gravity. Thus, the present invention does not 
require an aspiration device for removing the ?uid stripped 
by the ?uid stripping elements 4. 
On an underside of support member 2, i.e., the side 

opposite support elements 3, a plurality of scraper elements 
5 may be provided. Scraper elements 5 may be arranged 
over an axial length of roll jacket 1. As is more clearly 
illustrated in FIG. 4, Which depicts the de?ection adjustment 
roll as unWound over an arc Aof more than 360° to shoW the 

spaced relationship and relative arrangement betWeen sup 
port elements 3 and scraper elements 5, scraper elements 5 
may be positioned relative to spaces “a” formed betWeen 
adjacent support elements 3 so as to strip the ?uid, ?oWing 
betWeen, and channeled by, support elements 3, from the 
inner circumference of roll jacket 1. 

Scraper elements 5 may have an axial length 1 and may 
be arranged to be offset relative to spacing a betWeen support 
elements 3. For example, scraper elements 5 may be offset 
from support elements 3 by a half spacing T of the support 
element arrangement, i.e., scraper elements 5 may be posi 
tioned adjacent a circumferential portion of the roll jacket 
betWeen adjacent support elements 3. Further, axial length 1 
of scraper elements 5 may be slightly larger than distance a 
betWeen adjacent support elements 3. In this manner, scraper 
elements 5 may be utiliZed to remove discrete ?uid rings 
from an entire Width of the inner circumference of roll jacket 
1. The discrete ?uid rings may be formed from the ?uid 
entrained on the interior surface of roll jacket 1 that ?oWs 
around support elements 3 (as shoWn by the arroWs, and the 
discrete ?uid rings may become someWhat Wider after 
passing through the ?oW channels formed betWeen the 
support elements 3. 

Scraper elements 5 may be formed, e.g., like ?uid strip 
ping elements 4, so that they are only active in one rotational 
direction of roll jacket 1, e.g., When ?uid stripping elements 
4 are inactive. In this arrangement, When stripping elements 
are inactive, scraper elements 5 may be active so as to strip 
the ?uid rings formed betWeen the support elements 3 from 
the inner surface of roll jacket 1. 

In the embodiment shoWn, the scraper element 5 may be 
pressed against the inner surface of roll jacket 1 by a spring 
force. Thus, scraper element 5, Which may be formed, e.g., 
as blade-like, may be coupled, e.g., to a tappet 15. In this 
manner, scraper element 5 may pivot around an axis B 
perpendicular to roll axis X, and tappet 15 may be guided to 
move radially toWard roll jacket 1 in a recess 16 provided in 
support member 2. A compression spring 6 may be inserted 
into recess 16 to provide a desired spring force to scraper 
element 5 against the inner surface of roll jacket 1. 

Each scraper element 5 may be provided With an oblique 
face 17 oriented toWard the inner surface of roll jacket 1 to 
produce a Wedge gap betWeen the inner circumference of 
roll jacket 1 and the respective scraper element 5 held 
against it. Accordingly, scraper elements 5 may only be 
active When roll jacket 1 is rotated in a direction that the ?uid 
is directed to the non-Wedged side of scraper element 5, i.e., 
opposite direction R shoWn in FIG. 1. HoWever, When roll 
jacket 1 is rotated in direction R, as shoWn in FIG. 1, the 
hydrodynamic effect produced by the Wedge gap permits 
?uid F to pass. 
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In the embodiment depicted in FIG. 1, the de?ection 
adjustment roll is utilized as a bottom roll of a press device, 
in Which roll jacket 1 is rotated in a direction R. As noted 
above, ?uid stripping elements 4, provided on support 
elements 3, are active so as to strip the ?uid F circulating 
around support elements 3 from the inner surface of roll 
jacket 1. At the same time, scraper elements 5 are inactive 
and, thus, alloW ?uid F to pass through due to the hydro 
dynamic effect produced by the Wedge gap betWeen oblique 
face 17 and roll jacket 1. 

If the de?ection adjustment roll, as depicted in FIG. 2, is 
utiliZed as a top roll, then roll jacket is rotated in a direction 
R‘, Which is opposite direction R from FIG. 1. In this 
arrangement, ?uid stripping elements 4 are inactive and, 
thus, extend substantially in the ?oW direction of ?uid F. 
Fluid F contacts support element 3 at the end opposite ?uid 
stripping elements so that the ?uid is hardly stripped from 
roll jacket 1, rather ?uid F is guided around support elements 
3 to form the discrete ?uid rings as ?uid F is transported 
through the ?oW channels betWeen adjacent support ele 
ments 3, as shoWn in FIG. 4. HoWever, scraper elements 5 
are positioned in their active position so as to strip the 
discrete ?uid rings formed through the ?oW channels 
betWeen support elements 3 from roll jacket 1. 

Further, a ?uid recess 7‘ may be associated With scraper 
elements 5 to collect the stripped ?uid. Fluid recess 7‘ may 
be coupled to an outlet line 8 that feeds or guides the stripped 
?uid from ?uid recess 7‘ to central discharge line 9. As noted 
above, With respect to ?uid recess 7‘, central discharge line 
9 may be positioned loWer than ?uid recess 7‘ so that the 
stripped ?uid may be discharged solely due to hydrostatic 
pressure or gravity. Thus, the present invention also does not 
require an aspiration device for removing the ?uid stripped 
by scraper device 5. 

According to an alternative embodiment of the present 
invention illustrated in FIGS. 5 and 6, an air de?ection plates 
20 may be attached to support elements 3 to precede the ?uid 
stripping elements 4 and/or the doctor elements 5. Air 
de?ection plates 20 are positioned relative to the inner 
circumference of roll jacket 1 to form a gap of a predeter 
mined siZe. The siZe of the gap may be set to enable the 
operating ?uid F entrained by roll jacket 1 to ?oW unob 
structed through the gap and to de?ect most of the border air 
entrained by the ?uid F. Thus, a small amount of the border 
air may be permitted to pass through the gap. In this manner, 
the ?uid stripped by ?uid stripping elements 4 or scraper 
elements 5 may ?oW aWay smoothly. The gap distance 
betWeen air de?ection plate 20 and the inner circumference 
of roll jacket 1 may be, e.g., less than 5 mm. 

In the alternative embodiment illustrated in FIG. 5, ?uid 
recess 7 may alternatively be formed betWeen tWo strips 21 
located on the top of support member 2 to collect ?uid 
stripped by ?uid stripping elements 4 or by doctor elements 
5, Whichever elements are active in the arrangement, i.e., 
located on top of support member 2. Fluid recess 7 may 
communicate With central discharge conduit 9 through a 
drop line 24 in order to discharge ?uid collected in ?uid 
recess 7 that has been stripped from the roll. 

It is noted that the foregoing examples have been pro 
vided merely for the purpose of a explanation and are in no 
Way to be construed as limiting of the present invention. 
While the invention has been described With reference to a 
preferred embodiment, it is understood that the Words Which 
have been used herein are Words of description and 
illustration, rather than Words of limitation. Changes may be 
made, Within the purvieW ofthe appended claims, as pres 
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10 
ently stated and as amended, Without departing from the 
scope and spirit of the invention in its aspects. Although the 
invention has been described herein With reference to par 
ticular means, materials and embodiments, the invention is 
not intended to be limited to the particulars disclosed herein; 
rather, the invention extends to all functionally equivalent 
structures, methods and uses, such as are Within the scope of 
the appended claims. 

Reference Numeral List 

1 roll jacket 
2 support member 
3 support element 
4 ?uid stripping element 
5 scraper element 
6 compression spring 
7 ?uid recess 

8 outlet line 
9 central discharge line 
10 pressure chamber 
11 supply line 
12 pressure pocket 
13 line 
14 slip surface 
15 tappet 
16 recess 

17 oblique face 
18 ?uid recess 
19 channel 
20 air de?ection plate 
21 strips 
22 counter roll 
23 strut 
24 drop line 
a distance betWeen support elements 
1 length of scraper elements 
AunWound portion of roll shoWing an arc of more than 360° 
B axis 

R rotation direction 
R‘ rotation direction (opposite R) 
T spacing 
X roll axis 
What is claimed is: 
1. A de?ection adjustment roll comprising: 
a rotating roll jacket; 
a support member axially extending through the roll 

jacket; 
a plurality of at least one of hydrostatic and hydrodynamic 

support elements located next to one another With a 
predetermined spacing in an axial direction of the roll 
jacket to support the roll jacket on the support member; 

a ?uid removal device that removes operating ?uid col 
lected on an inner surface of the roll jacket during 
operation and that forms a ?uid ring that circulates 
around the plurality of support elements on the inner 
surface of the roll jacket; and 

the ?uid removal device comprising a plurality of ?uid 
stripping elements formed on the plurality of support 
elements that laterally protrude from each support 
element in a direction of a neighboring support element 
to strip the ?uid circulating around the plurality of 
support elements from the roll jacket in the ?oW 
channels formed betWeen the support elements. 

2. The de?ection adjustment roll according to claim 1, the 
plurality of ?uid stripping elements are at least one of 
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partially located and formed to be active only When the roll 
jacket rotates in one direction and to remain substantially 
inactive When the rolljacket rotates in an opposite direction. 

3. The de?ection adjustment roll according to claim 2, the 
plurality of support elements comprising round support 
elements; and 

the plurality of ?uid stripping elements protruding in a 
substantially radial direction from the plurality of sup 
port elements, 

Wherein, When active, the plurality of ?uid stripping 
elements are located on an upstream region of the 
plurality of support elements relative to the one direc 
tion to be oriented toWard the circulating ?uid ring and 
are directed against a ?uid ?oW, and 

Wherein, When inactive, the plurality of ?uid stripping 
elements are located on a doWnstream region of the 
plurality of support elements relative to the opposite 
direction to be remote from the circulating ?uid ring 
and are directed into the ?uid ?oW. 

4. The de?ection adjustment roll according to claim 3, the 
plurality of ?uid stripping elements comprising tips coupled 
to a respective support element by reinforcing struts extend 
ing approximately in the ?uid ?oW direction to reduce a ?oW 
resistance of the plurality of ?uid stripping elements When 
inactive. 

5. The de?ection adjustment roll according to claim 4, the 
reinforcing struts coupled being substantially tangent to an 
outer circumference of the respective support element. 

6. The de?ection adjustment roll according to claim 2, tWo 
?uid stripping elements being formed on each respective 
support element and being positioned on opposite sides of 
the respective support element. 

7. The de?ection adjustment roll according to claim 6, the 
?uid stripping elements are formed on the plurality of 
support elements to be symmetrical to a radial plane extend 
ing through a central axis of the respective support element 
and perpendicular to an axis of rotation for the de?ection 
adjustment roll. 

8. The de?ection adjustment roll according to claim 2, 
Wherein the plurality of ?uid stripping elements are one of 
at least partially located and formed to be active only When 
the plurality of support elements and plurality of ?uid 
stripping elements are arranged in an upper half of the roll 
jacket, and to remain inactive When the plurality of support 
elements and the plurality of ?uid stripping elements are 
arranged in a bottom half of the roll jacket. 

9. The de?ection adjustment roll according to claim 8, 
Wherein, When the plurality of ?uid stripping elements are 
active, the de?ection adjustment roll is positioned as a 
bottom roll, and 

Wherein, When the plurality of stripping elements remain 
inactive, the de?ection adjustment roll is positioned as 
a top roll. 

10. The de?ection adjustment roll according to claim 2, 
further comprising: 

scraper elements are arranged along the axial length of 
and adjacent to the inner surface of the roll jacket; and 

the arrangement of scraper elements including spaces 
corresponding to the plurality of support elements to 
strip the ?uid ?oWing betWeen the plurality of support 
elements from the inner surface of the roll jacket at 
least When the plurality of ?uid stripping elements are 
inactive. 

11. The de?ection adjustment roll according to claim 10, 
an axial length of the scraper elements being at least equal 
to the predetermined spacing betWeen the plurality of sup 
port elements. 
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12. The de?ection adjustment roll according to claim 11, 

the axial length of the scraper elements being greater than 
the predetermined spacing betWeen the plurality of support 
elements. 

13. The de?ection adjustment roll according to claim 10, 
at least one of the scraper elements is formed to produce a 
Wedge gap betWeen the inner surface of the roll jacket and 
the at least one scraper element, 

Wherein the at least one scraper element is active only 
When the roll jacket rotates in the opposite direction, 
and 

Wherein the at least one scraper element permits ?uid to 
pass When the roll jacket rotates in the one direction due 
to a hydrodynamic effect produced by the Wedge gap. 

14. The de?ection adjustment roll according to claim 10, 
at least one of the scraper elements is pressed against the 
inner surface of the roll jacket by a compression spring 
supported on the support member. 

15. The de?ection adjustment roll according to claim 1, 
further comprising at least one ?uid recess, for a gravity 
supported ?uid discharge, associated With at least one of the 
plurality of ?uid stripping elements and the scraper ele 
ments. 

16. The de?ection adjustment roll according to claim 15, 
the at least one ?uid recess formed betWeen tWo strips 
located on top of the support member to collect ?uid stripped 
by the at least one of the plurality of ?uid stripping elements 
and scraper elements. 

17. The de?ection adjustment roll according to claim 1, 
further comprising: 

at least one air de?ection plate, preceding at least one of 
the plurality of ?uid stripping elements and the scraper 
elements, positioned, With respect to the inner surface 
of the roll jacket, to form a gap of predetermined siZe, 

Wherein the predetermined siZe is su?icient to alloW ?uid 
entrained by the roll jacket and a small amount of 
border air to pass through the gap. 

18. The de?ection adjustment roll according to claim 17, 
the predetermined siZe of the gap being less than approxi 
mately 5 mm. 

19. The de?ection adjustment roll according to claim 1, 
the operating ?uid comprising a lubricant. 

20. The de?ection adjustment roll according to claim 1, 
further comprising a ?uid cushion formed betWeen the 
support elements and the supporting member. 

21. A de?ection adjustment roll comprising: 
a roll jacket having an inner surface and being rotatable 

around a longitudinal axis; 
support elements positioned adjacent the inner surface of 

the roll jacket; 
?oW channel spaces located betWeen the support ele 

ments; 
the support elements and the ?oW channel spaces 

arranged along a length of the roll jacket; and 
a ?uid stripping device coupled to the support elements 

and arranged to form ?uid rings by removing operating 
?uid from the inner surface When the roll jacket rotates 
in a ?rst direction and to form ?uid rings by substan 
tially de?ecting the operating ?uid on the inner surface 
When the roll jacket rotates in a second direction that is 
opposite the ?rst direction. 

22. The de?ection adjustment roll according to claim 21, 
the support elements comprising rounded elements; 

the ?uid stripping device comprising ?uid stripping ele 
ments radially extending from the rounded elements; 
and 
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the ?uid stripping elements including an active side for 
removing operating ?uid and an inactive side for sub 
stantially de?ecting operating ?uid. 

23. The de?ection adjustment roll according to claim 21, 
the roll jacket further comprising an upper portion and a 
loWer portion, 

Wherein, When the ?uid stripping device is positioned in 
the upper portion of the roll jacket, the roll jacket 
rotates in the ?rst direction. 

24. The de?ection adjustment roll according to claim 21, 
the roll jacket further comprising an upper portion and a 
loWer portion, 

Wherein, When the ?uid stripping device is positioned in 
the loWer portion of the roll jacket, the roll jacket 
rotates in the second direction. 

25. The de?ection adjustment roll according to claim 21, 
further comprising scraper elements positioned adjacent the 
inner surface and opposite the support elements, and 
arranged along the length of the roll jacket to be radially 
opposite the ?oW channel spaces. 

26. The de?ection adjustment roll according to claim 25, 
the scraper elements arranged to remove operating ?uid 
from the inner surface When the roll jacket rotates in the 
second direction. 

27. The de?ection adjustment roll according to claim 25, 
the scraper elements arranged to alloW operating ?uid to 
remain on the inner surface When the roll jacket rotates in the 
?rst direction. 
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28. The de?ection adjustment roll according to claim 27, 

the scraper elements including a beveled portion arranged to 
form a Wedge gap betWeen the inner surface and the beveled 
portion. 

29. The de?ection adjustment roll according to claim 28, 
the scraper elements further including a removal portion, 
opposite the beveled portion, to remove operating ?uid from 
the inner surface. 

30. The de?ection adjustment roll according to claim 25, 
the scraper elements comprising a length greater than or 
equal to the ?oW channel spaces. 

31. The de?ection adjustment roll according to claim 25, 
further comprising: 

a ?rst ?uid recess that receives the operating ?uid 
removed by the ?uid stripping device; and 

a second ?uid recess that receives the operating ?uid 
removed by the scraper elements. 

32. The de?ection adjustment roll according to claim 25, 
Wherein the support elements are held against the inner 
surface via a pressure ?uid; and 

Wherein the scraper elements are held against the inner 
surface via a spring force. 

33. The de?ection adjustment roll according to claim 21, 
the support elements comprising at least one of hydrostatic 
and hydrodynamic support elements. 

* * * * * 


